The effect of progesterone on hemoglobin synthesis in suspension cultures of fetal erythroid cells from calf liver.
When fetal calf liver erythroid cells were incubated in the presence of small amounts of progesterone (10(-7)-10(-8) M), the hemoglobin synthesis in these cells was significantly increased. The increase in the amount of radioactivity in de novo synthesized hemoglobins could be demonstrated when techniques such as isoelectric focusing, chromatography on DEAE-cellulose and gel chromatography on Sephadex G-100 were used to isolate the hemoglobin fraction. Using the latter technique, it was shown that the synthesis of cytoplasmic non-hemoglobin proteins in erythroid-cell lysates was also stimulated by progesterone. The presence of hepatocytes in culture nullified the hormone action. It was necessary that progesterone was present during the first hours of culture. Delayed addition of the steroid to the cells had no effect on hemoglobin synthesis. Erythropoietin was necessary to obtain stimulation by progesterone. These results suggest that the target cell of the hormone is an erythropoietin-sensitive cell. High concentrations of progesterone (10(-4) M) strongly inhibited hemoglobin synthesis in fetal calf erythroid cells. Culture of cells under this condition, however, gives rise to a cell population that preferentially synthesizes adult hemoglobin. Our results suggest that in the erythropoietic calf liver, high concentrations of progesterone may preferentially stimulate adult hemoglobin synthesis, or that those cells which have a high capacity to synthesize adult hemoglobins are less sensitive to toxic concentrations of the hormone. The effects of stimulation of hemoglobin synthesis in fetal calf erythroid cells occur at hormone concentrations that suggest a possible physiological role of progesterone in fetal, and eventually also in maternal, erythropoiesis.